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Radio Method of Blind Landing

by T-2003

A detailed explanation of the new method by which the U, 8. Army Air Corps makes blind landings possi-
ble by radio wave control. Thus, safety to planes is insured even in the densest foga.

[ ARLY omo morning in  May,
[ 1832, at the Army's test Aight
*—+ grounds near Dayton, Ohlo, &
small groop of officers and civilian
technleians from Wright Field gath-
eredd about a hasic training plane
which, although = two-seater, had
nothing more than & sandbag in the
rear cockpit.

Forward, in the pilot's seat, o chunky
compret figure st and grinned & he
locked sbout him, The engine was
Ytocking™ over idly and a gentle west
wind bBlew owver the hill to ene side of
FPatterson Field

Without further ado, the pilot
reached back mmd pulled & canves
“eanteloupe™ hond over his head, & hood
that shut off all view of the outsida
world to him, leaving visible only the
airplane’s lighted instrament baard.

“Good luck, Hegew,” s fellow pilot
shouted earmestly, for Captein Albert
F. Hoponberger, who in 1527 bhad fiest
flown the United States-Hawall paa-
sage with Maitland, was now about to
make another premler flight, this time
enbirely solo,

The propeller leaped to life, the plane
dragged forward amd fts spesd im;-
creased. Ita tall lifted wntil the fuse-
lage was level, then the plane, guided
by the pilot whose actions at the son-
trols were guided in turn by the in
struments before him, rose from the
ground and flew on into the West wind,
The little group of fellow scientists
brenthod with relief, then settled down
to thelr Joba at various radle devices,
or just watched and waited.

For ten minates the Army pilot flew
in the vicinity of the city of Springficld
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after having made an easy tarn in that
directhon, He had o wiew of Ohics
horizom, biat an artifical ome o his ins
strumeent board told him when he was
banked, or flying lovel or nes=e up er
masd dewn,  Soon, over the radio re-
ceivers on the ground, came the Llaconic
words, *I'm coming in.'

HE gmirplame came into view, this

time to leeward of the feld and
headed into the wind. From a height
of 1,000 feet it flonted in, nose op o
bit, bat power half on, to give it & fow
more miles per hour than its landing
speed. The hood eould be seen tightly
closed ower the pilok, bot kis iestro-
ments gave him sufficient knowledge

Fig. & Making & landing by the radia mefhod shawn In the werilcal plane.

of where his airplane was at each in-
stant. The plane floated in closer to
enrth and to the center of the landing
ranway, then the whesls touched and,
with a short roll, the plane came to
resk.

The first blied solo flight hod been
s

It was three years before this, that
Jeimmie Doolittle at Mitchel Field, New
York, had made the first complets
blind flight, take-off, flight and land-
ing on record ; carrying with him, how-
ever a safely pilot er look-out in the
roar spnt. Dipolittle had demonstrated
that it esuld be done.

In the meantime, Captain Hegenber-
ger, in charge of instrument devalop=
ment in the Egquipment Branch &g
Wright Figld, continued working to de-
vise m simple system of ground instal-
lntion npplieable to military us=e, as
well a8 to perfect the insiruments in
the nirplane to make blind flying as
simple 8 prosedure as ordinary flyving.
The airplane imstnllation gove litile
trouhle, bat on the ground §t presented
a problem pecaliar to the Army Alr
Corps,

The primary Interest of this branch
of the armed forces [ In the milltary
phases of aviation and a ground Instal-
lation for blind take-off and landings
which might be appllesble to commr-
cial aviation might met be practicahle
Tor military air operatlore, That 1, &
commersial layont could be & perma-
nent ome, but the Air Corps needed o
completely portable apparataos, a= {t is
not expected thet permanent aird omves
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wolld be avallable for Unele Eam's air
forces in the theater of operations in
time of war.

With the apparatas mew in use by
the Air Corps it will be perfectly pos-
gibsle for & group eommander, who has
selected a landing fEeld for each of his
pquadrens, to send n transport plane
carrving & complets =t of such appar-
atus into esch of the =quadron fields,
The==a Tialla could then b flown in all
kinds of fog. Im fact, it might even be
advantageous to selecl an area for anch
fialds where fog is prevalent L!' pHoE-
pible, &= such fogp would not prevent
cur own air forces Trom wsing soch
fialdz but would blanket them from
the Inguiring eyes of the enemy air
force cheervatlon crowa,

HE mecearity for blind flight ia =

real one and such flights are nat
mere stunts, hut are an indiestion that
the same flying can be dome in fopEy
weather, which shutz out all view aof
the potzide world to the pilst ps ef-
fectively as does hiz hooded eockpit
when be practices thess blind flights.

Straight blind, fog flying, or instros
menl flying, to eall it by its various
names, is part of the routine training
of hoth stwdent amd finished pilots in
the Army, as |t is In the flying services
of other coontries. So many hoars
ehch year muost be spont at & safe alti-
tude in the air at the contrale and be-
neath the closed hood, somebimes even
on extended flights. A bored fellow
pilat in the obasrvers cockplt just slts
there and checks up.

This flying training &= really ensber
than the camern chscurn practice of
the bombardment flvers, or lhat of
hooking np message bags from the
grownd as practicsd by the boys In the
nhzervabtion squadron=. The air mail
pllots o throwgh hours and hours of
such hlind flving in the course of a
mnonth; not 5s & matter of practice with
o honded eackpit, but thraogh real fog
or "soup,' as part of thelr day's or
might's work.

SAfter A week or a0 of slappy wenth-
aF you can't bear  ateamy shower bath
norF even & light grey =ult of clathes,”
romarked o well-known air mail pilst
ta the author; it reminds yom too
much of the old ‘soap’”

In blind Aying practice, if the pilnt
runz intn o eloud =tratum, he can Bift
the hood and still get eredit for blind
flying praciice. The situations are
demtbenl exeept for the lookont in the
heerver's cockplt. Im the 1%tk Home
‘ardment Group at Reckwell Field,
am Diego, California. Captain W. T.
Larson genornlly nets as “chaperon’™ for
the routine blind aviation Aights sched-
vbad far all the pilots in the group.

On one =uch flight, o dense fogr was
mmeonnbered  betwsen  Hockwell Field
amdl March Field, their destination.
The pilot under the closed hoed, obliv-
‘nms to the weather, pushed an sererely
Larson, however, admita having beepr
torn hetween mervousness and confi-

Ir En far
ding &= srrangsd far ths
naw Eysbam.
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demee in the instroction he'd already
given the pilot, At the scheduled time,
the hangar line at March Field was
swldenly visible, although dimly, right
below the plane.

AKING off in the fog and getting

to that “safe altitude” asd elimbing
down out of it back to the ground com-
pletes the cycle and definitely licka the
weather, Except maybe for ice, which
is still unlicked. Ferhaps one or more
of the devices now being developed to
prevent bee in & freeming mist from
farming on wings amd struts will do the
trick apd prove praclicable. That may
be naet Winter, or that following.

As this is being written, my friend
and hoat Licotenant Hill MeEiernan,
the regular Army Alir Corps instructor
of the MNew Jersey National Guard
Squadron at Newark, interrupts me to
describe the complete blind eross coun-
iry flight made several months apo by
James L. Kinney. Thiz Department of
Commeree pilot took off from Caollege
FPark, mear Waoshington, D. C, in a
dense fog, flaw the 200 milex to News
nrk through “the seoup™ and landed at
Mewark in bot slightly better weather
with the aid aof a buried cable instal-
lation under the airport,

Ax far as military flying is con-
cernedl, it means that §f the objective
om the pround iz visible from the air
nnd can he found, fog will not prevent
an afrplane mor a flest of them, from
petting there and returming to their
haze. In fog they are safe from attack
from enemy's pursuit aviation and
fram hizs anti-aireeaf® artillery,  In
fact, ome of the tricks of the trade im
leng eange alr reconnalzsance into en-
emy territory iz flying there and back
throogh any available layer of clouds
—and the thicker the safer,

Indeed, fopgy mornings nroond Day-
ton invarinhly =zes Captain Hegonber-
ger leave hin offfen at Wright Field,
maoker o Patterson Field adjacent to
the experimental statiom and thers

make his flights, solo or sccompanbed
hy ancther pilot or techrician, Some-
times the weather is 2o thick that the
Mane often disappears from the sight
of those ai the hangar line before it

has left the ground.

HE Air Corps Materiel Division at

Wright Field has been working for
the past four years on & oumber of
eystems, three of which gave promise
of heing the final solutiom, but only
cné has proven practicable for actuoal
uae in military avialion.

“"Ar an example” o quote DMajor
C. W. Howard, Chief enginecer ab
Wright Field, in & recemt peport to the
Chief of the Air Corps, “a system of
anderground eables developed by the
French, marked the boundary of the
landing field both in horizontal and
vertical dimensions amd was tried ont
on o =mall scale installatiom. IbE was
foond that not only the special equip-
ment required for inetallation in the
mirplane wae too hesvy, bub that the
wdoption of a cable system for emer-
pency nirdromes in war times woald
b of questicnable use in view of the
difficulties in trensporting and instals
ling cables,

“Anather system otilized the airways
rulic beacon to guide the pilst to the
alrdrome and & portable divestion ben-
von to shew the direciion for landing,
tngother with instroments that had
been developsd primarily for avigation.
The aim in these devel 5 wns to
wiillze instraments for installatiomn in
the afrplane that could also be weed
for flight aide ander normal conditions.
The ground instnllations must be ports
able, light, and slmple to set up, install
nnd apernte.

“Thiz had led to the substitution of
the radio compass and two small radia
transmitters for the nirways and port-
able directional beacons. This latter
principle was demonstrated to be pracs
tieml, The apparatus installed in the
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POPULAR AVIATION

Goshawk

ontinued from 182

Landing
(Continasd from page 168)

giving them 8 or 4 econts of banana
liquid, so that thay will have a smooth
and glossy fimksh.

Cement all cabame or center section
sirits in poaition te receive apper wing
panel. Cement wing panels to these
struts making sare you have the proper
wlignment. The lower wing panels are
now comented to the two erces braces,
which are cemented to the two botiom
longerons.

Block the tips ap properly so that
they hawe the correct incidence and 2°
dihedral angle ot the tips. After this
has been completed, the end struts are
cemented in their proper locations. Use
n neadle amd thread in installing the
fiying, landing snd bracing wires,

FROFELLER

Many model boilders requive two
typea of propellers. One for fiving and
one for display purposes, We have
correctly shown on the plan how Lo eon-
slract both of thess types. The Aving
propeller is very simple to constroct

& propeller with a bropder face than
the scale propeller 12 necessary In order
o contact & sufficiont amount of air to
drive the model and to hold down the
speed of the rubber motor. Amother
important item is the bearing which
muast nllow the propellar shaft to torn
freely and yet must be tight enough
tp prevent “wabbling" or wibration,

FLYING THE MOIEL

Where possible, it iz best to grive the
modle]l a gliding test over tall weeds
befare attempting to Ay it with the
metor.  When properly bolanced, it
should glide steadily without diving or
stalling. E
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sirplane consisted only of the radio
compass, Tlight imdicater, {(g¥ro hori-
ron), turn indicator (gyro compass),
sansitive altimeter, sirapesd indicator,
and the usual engine instruments. For
the ground inatallation & small trans-
mitter was used at the end of the land-
ing runway in the vicinity of the boan-
dary, or a littls bevond, a similar trans-
mitter wns located ome or two milea
farther away in prolongation of a line
drawn through a poist in the landing
ares and the transmitler near the
boundary of the ares™

An additional devicas ks an ultea-high
frequency boundary marker, a low
range transmitter st Just inskde the
field's boundary line. These devices,
nll portable, are lined op so that they
head toward the fGeld and into the
wind, the some diresction in which as
afrplane should be landed.

The sonie altimeter which registers
itz height above the ground when uaed
in an airplans was one of the devices
tested but abandoned in favor of the
pensitive pressure albimeter, as the
eonie deviee weighed 6 poonda and re-
quired toe much eoncentiration in its
use ot m time when the somses wore
neaded for & number of other things.

LE‘T us imagine an Army pilot on an
extended avigation flight mearing
an airdrome  and encountering fog
which, from the radio weather reports,
he learns is blanketing his destinotion
in dense fog to o helght of two thou-
saml fest. The pilet awitekes on his
tranamitter and picks up his micros
phone.

“Patterson  Field, Patterson Fleld,
thia k& Army plane 0-18, nomber 31-
437, owver Colambus, Ohkio, Lisutenant
Blank with ope passenger, from Bolling
Field to Patterson. What are wenther
conditions there? May I land there?
Answer, please’ He switches on to
“Feceive.” In m moment the reply
comes hack,

“"Army plane 31437, Lisutenant
Blank, thiz la Patterson Fleld. Dense
o, Come in blind, our apparatos 0.
Here are weather eonditions—East
wind 8 miles, fleld firm and dry, bar-
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cmeter two nine point eight seven.
Repeat.™

The pilot repeats the data fo insare
the correctneas of his reception, then
turns to the sensitive altimeter on the
inatrument board and sesa that when
he left Washington it had bean set &t
seplawvel with the barometer ot 29,05
inches. His map shows hils destina-
tion ms B30 feet mbove sen level. He
sots back the sltimeter these 830 feet
wnad _I":-u'-fi.rr ndjusts it for the differ-
ence in baromotrie preamere. The abti-
meter {8 now set so that it should read
zore when ha had landed at Fatierson
Field.

His map nlse shows o ridge of
groand between Columbus amd Dayton
amnd he tokes care that he flies high
anough to clear nll possible hills and
other obstractions. A few miles out-
slde of Columbas he sees the fog, dermp
looking wizpa of ateam nesr the
ground, which becomes thicker and
higher as he flies on untfl sson he ia
enveloped in its clammy depths, or
rather, helghts, with beads of water
dripping off his struta. He ia flying
toward the radic range bencon ot
Wright Field, the long letiss “T' droms
ing in his enrs and nssuring him that
he is on the proper coursa,

When the lowdness of thiz range sig-
nal and the clock also, tell kim that ke
is within severn]l miles of the landing
area, he turns the recelver to the wave=-
lomgth of the nearest portable radie
landing statlon and watches his rodic
compass carefully. When he is headed
for the station the meedle on this in-
strument points to Zero, (see Fig 1).

He f2 now at position (A}, losing al-
titude rapidly until he &5 within 200
fect. of the groumd. He passes over
station Mo, 1, or peaition B, Fig. 1, and
his radio compasa needls jerks to one
side. Ho then tunes in on station No. 2,
by a mera flip of o wwitch and fliea
toward that station, crases it and
malkes an easy 180 degres turn to head
his airplane hazk to the ficld along the
desired direction, into the wind,

He is now coming in to land, his ar-
tificial horizon guiding his hand nt the
stick to maintein the airplane level and
the gyro and radio compasses telling
him when he is “headed for home™
(Posithom C, Figs. 1 and 2.)

At D", (Fig. 2) the needbe of his
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radip compass twitches and he qubckly
switches it on to the wavelength of
station Mo, 1. He should now be nbout
S0 feet above the groand, acceording
to hiz sensitive altimefer and ke re-
iards or advances the thrattle until his
tochometer rends 1300 r.pom. He is
descaniding now, (Position E, Figs. 1
and 2) and the peedle of the altimeter
is slowly working townred zero, with the
radlo compasz peedle reading gero i
the pilol iz properly heading into the
wind, toward astation No, 1. Agsin the
needle twitches and his altimeter shows
him 160 feet off the ground,

OW comes the actual eperation of

landing. The throttle iz cut to
abogt 1,000 r.pom. and the mose of the
airplane pulled uwp & bit antl] the air-
apeed imndicator shows a speed of about
B0 milez an keor. [We mre nasoming
an oheervation iype airplane, normally
loided exvept for an almoet depleted
foel supply and henee an sirplane con-
siderably lightened.}

The fog may be thin emough to give
the pllot & view of the ground but he
“giichs to his meedles” apd keeps his
eyes gploed on the instroment board be-
fare  him, (Fig. 3) A& bulla-eye
flaskes on one of the dimls, he has
pazsed the edge of the landing field it-
#Il. He iz leeing altitade at the rate
of 400 feet per minote, according to
the climb bmdicator and his mose iz still
op and the airplane almost in landing
position, with just o few miles an hour
miore gpeed than stalling speed (Fig.
3.3 A bump aml perhaps a bounce or
two=—perhaps not—for many perfect
landingz have thus besn made,

He is on the ground inside the lamd-
ing nrem, perhaps the fog is s&ll so
thick that he canpbot see the hangar
line, but st wee hie festramente fa
{arxi there! That, too, has been dome in
the past and will ke dene agsin in the
future.

And speaking of the fotuve, %I
imngine the next thing to do = try it
out in & two or three-ship formathon
in an adtual fog,” #tated Uapialn
Hopenberger to the author. “0f coarse,
the cockpit hoosdz will not be wsed, they
ore nothing more thon substitate for
fog anyway, but the fog must be thin
encugh to allow the wing men to ges
thelr leader. When he turns, they
turn; when ke cots his gan ond pulls
up hie noe, they do likewise, and with
him float dewn te o landing, The lend-
T must observe the same precavtbons
he would In an ordicary formation
flight amd landing, met te make any
maneuver or chonge in spéed Lo
anbroptly aradl lsnd far enoogh oat on
the field so that the wing men do not
gtall down on the boundory fence be-
hind him.*

“Captain “Joe' Cammon, the pursoit
fmstractor ot the Advanced Flying
Zchool, Kelly Flold, when 1 wos there
1 = student, used to lead & three-ship
formation inte the densest cloods, him-
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gelf in the leading ship which was
equipped for fop flying,”™ remarked n
voung Army fiyer recently groduoated
from Kelly Fisld, "The other twe
ships were piloted by students with
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less than 200 howrs flying time to
their credit, Thus, did the Army solve
the biind landing problem—asmewhat
complicated, perhops but entively prac-
ticable ond workable,
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